Abstract. This paper considers engineered nanomaterials, deliberately engineered and manufactured to have certain properties and have at least one primary dimension of less than 100 nm. Materials produced with the aid of nanotechnologies are used in many areas of everyday life. Researches with nanomaterials have shown that the physiochemical characteristic of particles can influence their effects in biological systems. The field of nanotechnology has created risk for environment and human health. The toxicity of nanoparticles may be affected by different physicochemical properties, including size, shape, chemistry, surface properties, agglomeration, solubility, and charge, as well as effects from attached functional groups and crystalline structure. The greater surfacearea-to-mass ratio of nanoparticles makes them generally more reactive than their macro-sized counterparts. Exposure to nanomaterials can occur at different life-cycle stages of the materials and/or products. The knowledge gaps limiting the understanding of the human and environment hazard and risk of nanotechnology should be explained by the scientific investigations for help to protect human and environmental health and to ensure the benefits of the nanotechnology products without excessive risk of this new technology. In this review are presented the proposal measurement methods for NMs characteristic.
Introduction
Development directions and an exponential growth of nanotechnology and the wider application of nano-scale materials are referred to as the next industrial revolution. In the 21 st century nanotechnology is seen as a transformative technology, which has the potential to stimulate scientific innovation and it being important in our daily lives from human health to electronics [1] [2] [3] [4] 31] . It was stated that more than 1600 consumer products are listed in a database to be containing engineered nanomaterials (ENMs) [5] . The International organization for Standardization (ISO) classified nanomaterials into three main groups: nanoparticles (all three dimensions between 1 and 100 nm); nanoplates (one dimension between 1 and 100 nm); and nanofibers (two dimensions between 1 and 100 nm). Manufactures ENMs comprise seven main classes: carbonaceous nanomaterials (e.g. carbon nanotubes); semiconductors (e.g. quantum dots); metal oxides (e.g. zinc oxide); nanopolymers (e.g. dendrimers); nanoclays; emulsions (e.g. acrylic latex); and metals (e.g. silver) [2, 8, 31] . In order from the most to the least often produced they can be presented as follows: carbon black > TiO2 > SiO2 > ZnO > Fe and FeOx > Al2O3 > CeO2 > CNT > Ag [2, 6, 7] . The most common applications of engineered nanopatricles are: personal care products, sunscreens, pigments, polishing agents, photocatalysts, detergents, agrichemicals, window panes and ceramic tiles (TiO2, ZnO, CeO2, SiO2, Al2O3, ); catalysts, bactericides, groundwater remediation, paints, food packaging, pharmaceutical products, medical implants, textiles (Au, Ag, Cu, Fe); electronics, solar panels, bioimaging (CdSe, CdTe); drug delivery, chemical sensors (multi-funcjonal polimers -dendrimers); super capacitors, hydrogen storage, ultra-high-strength materials, automobile parts (carbon nanotubes, fullerenes) [4, 10, 20, 22, 26] . The extensively using of nanomaterials in diverse consumer products causes their release and subsequently accumulate in the environment. Most assessments suggest very low ENMs mass concentrations (< µg/L) are likely. However, the data on the prevalence of engineered nanoparticles (ENPs) use and the release of ENPs into the environment is limited. This lack of data poses a significant hurdle to accurate risk assessment for NMs. However, there is an ongoing debate about the potential risks of ENM and nanotechnologies. It is because, that the nanomaterials can be released to the environment at any stage of life cycle of products (LCA-Life Cycle Assessment), from the manufacture, use, and disposal or recycling processes, therefore nanotechnology could lead to environmental hazards and adverse health effect [11, 20, 21, 31] . Due to the rapidly increasing production and use of ENM it is self-evident that aspects of danger must be fully recognized, because it may have important long-term consequences for the human health and the environment. This paper is a review, which focuses on the issues of the impact of nanomaterials on the environment and possibilities of their determination and analyses in environmental samples for risk assessment.
Nanomaterials sources
Release of nanomaterials to the environment can be derived from natural or anthropogenic sources. Photochemical reactions, soil erosion by wind or water, forests fires or volcanic eruption and shedding skin and hair by animals, are known as the natural processes which produce and emit very little amount of nanoparticles.
The anthropogenic sources are: 1. Production processes of engineered nanoparticles and nanomaterials. Release during production may occur through leaks into water and air in closed systems or open production processes.
2. Handling and use of nanomaterials and nanoproducts. Handling and use covers several process-related stages e.g. handling of powders, diffuse emission from production plants, mechanical treatment of nanomaterials.
3. Aging of nanoproducts. Aging encompasses all processes taking place in the environment such as selective degradation, wash-out, increased brittleness of the material.
4. Utilization of waste containing nanomaterials (end of life). This group include mainly unwanted or incidental release waste re-use or recycling, waste disposal and incineration, wastewater treatment, and agricultural use of sewage sludge [1, 4, 9, 11, 12, 22] .
Currently yet, there are limited data on the nature and magnitude of potential releases from different sources, transport ways and transformations in the environment.
Toxicity of nanomaterials
Nanotoxicology represents a new branch of toxicology to address the adverse health effects caused by nanomaterials [12] . But, still is lack a fundamental understanding of how 2 E3S Web of Conferences 22, 00119 (2017) DOI: 10.1051/e3sconf/20172200119 ASEE17 nanomaterials interact with living system and, thus, science is not yet in a position to assess the relevant end-points for nanomaterial toxicity. At the same time, we are faced with an onslaught of new nanomaterials for which testing or screening of toxicity is required. To resolve this situation, reliable methods for assessment of nanomaterial toxicity are needed. [11] .
Buzea et al. [12] stated, that the most important parameters which determine the adverse effects of the nanomaterials influence on living organisms are their dose, dimension (size), and durability. Besides, they are also important characteristics, such as: solubility, concentration and agglomeration, shape, surface area, chemical and crystalline structure, surface coating and functionalization. The smaller a particle, the greater its surface area to volume ratio and the higher its chemical reactivity and biological activity. Because of their large surface area, nanoparticles will, on exposure to tissue and fluids, immediately adsorb onto their surface some of the macromolecules they encounter. This may, for instance, affect the regulatory mechanisms of enzymes and other proteins [12, 14, [17] [18] [19] . Studies on nanotoxicity are mainly concentrated on empirical evaluation of the toxicity of various nanomaterials, with less regard given to the relationship between nanoparticle properties and toxicity. Therefore scientific articles show different correlations between various physico-chemical properties of nanomaterials and the associated negative effects on living organisms. This approach gives very limited information, and could not be considered adequate for developing assessment of toxicity of seemingly similar nanomaterials.
Nanomaterials released into the environment can react with the components of air, water and soil, which causes, among others, changes in particle charge, surface properties or ability to aggregate [23] . The US National Research Council has indicated that researches with respect to nanomaterials should focus on identifying the so-called. "critical elements of interaction", which are necessary to assess exposure and the risk posed by designed nanomaterials. These critical elements include the physical, chemical and biological changes, which ultimately affect the durability of nanomaterials, their bioavailability/absorption, reactivity and toxicity [24] .
Of course, not all nanonaterials are toxic. Sometimes studies performed on the same type of nanomaterials are in disagreement, some studies show their biocompatibility, while others prove their potentially hazardous nature [12] [13] [14] [15] . For determine the toxicity of various nanomaterials, it is necessary compare their toxicity to effects caused by known toxic particles. However, the database of studied nanomaterials is still limited. The published results show that the carbon nanotubes (CNT) and fullerenes are very toxic [12, [26] [27] [28] [29] . CNT causing significantly more damage to the lungs than carbon black or silica Their aggregates and some carbon blacks can be cytotoxic as asbestos [12] . Also to the group of highly toxic nanomaterials are recommended quantum dots (CdSe, CdTe) and nanogold. To the group of medium toxicity are classified zinc oxide, aluminium oxide, iron oxide, silver and dendrimers, [26] [27] [28] [29] . Silver nanoparticles in form of aggregates are more toxic than asbestos [12] . On the other hand, nanomaterials such as titanium oxide, yttrium iron oxide, zirconium oxide, silicon dioxide, silica, silicon nanowires and nanoclay particles are considered to be less toxic [12, [26] [27] [28] [29] .
Literature data indicate that one mechanism of toxicity of nanoparticles is likely to be induction of reactive oxygen species and the consequential oxidative stress in cells and organs. Response in the form of oxidative stress may appear at different rates depending on the type of nanomaterial. It is thought that the particles of the transition metals greatly accelerate the process. Free radicals -generated in the process of oxidative stress -do cause damage of biological structures -proteins, lipids and DNA molecules. Also the oxidative stress could induce an inflammatory response in cells via activation of transcription factors [15, 22, 25] . Nanomaterials uptake by the body occurs after inhalation exposure (neuronal uptake, translocation across lung epithelium), oral (ingestion) and dermal exposure depending on the characteristics of the nanomaterial under investigation [12, 15, 22] .
Currently, a significant problem in studies of nanomaterials toxicity is the fact, that in the majority the most of the in vitro studies are short-term tests, while the impact of nanomaterials on human health and the environment takes place in the conditions of longterm exposure, [30] .
Nanometrology
Possibility of a correct assessment of ENP fate, transport, and toxicity in the environment depends on the ability to analyze ENPs in complex matrices. There are many options for analyzing ENPs in simple matrices. However, validation and application of these tools to analyse of environmental samples, is relatively underdeveloped [20] . The used methods must permit to detect nanomaterials and analyse their physicochemical properties in the media in which humans and ecosystems are exposed to them, such as air, water, soil, consumer products and nanocomposities. Also, the methods must be useful to assess the risk of nanomaterials including toxicological and ecotoxicological studies. It is required, that tools are able to detect nanopatricles in the relevant medium, including cells, fluids and plant tissue [22] .
Methods for the nonomaterials analysing can be classified as: detection, quantification, and characterization methods.
• Detection determines ENMs presence or absence. The detection of ENMs alone has limited use, but may be helpful for specific studies such as rapidly screening nanocontaining products.
• ENMs quantification to obtain answers to some specific questions is required, for example: What is the degree of ENP uptake by exposed organisms?
• Characterization methods provide additional details on the physical properties (size, shape) and chemical composition of the NMs. These data help in the analyses of ENMs fate and transformation. But now even, measurement of properties such as size, shape, and reactivity are complicated for environmental samples [20] . Table 1 shows the recommended analytical methods for the determination of nanomaterials characteristics.
Essential problems in nanomaterials analysis concern on: 1) mass detection limit, because engineering nanomaterials are expected to enter in to the environment at very low concentrations (ppt); 2) size detection limit, because in most dimensions of ENMs are between 1-100 nm (often smaller than 20 nm); 3) aggregation state, because some NMs are not expected to preserve monodisperse state in the environment, the degree of their dispersion/aggregation is not static and will likely vary in time and is need ability to discern aggregated form single particle material; 4) naturally occurring nanomaterials, because their concentration in the environment are several orders of magnitude above that of engineered nanomaterials (ppm vs. ppt), and some natural nanoparticles have similar elemental composition and moreover morphologies to ENMs and natural nanoparticles tend to be very polydisperse and can interact with ENMs in the environment [20] . Table 1 . Parameters for characterization of nanomaterials in the environment and proposal of possible analytical techniques, [11, 20, 22, 29, [32] [33] [34] [35] .
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Summary
Nanotechnology is a multi-disciplinary field requiring the involvement and collaboration of scientists in many kind of disciplines such as material science, physics, chemistry, engineering, and social science. For this reason, the problem of nanosafety studies also depends on close cooperation between researchers from area of material science, chemistry, biology, toxicology and epidemiology, and risk assessment as well as representatives of industry, and policy makers. Also in this respect, education and upbringing of new generation of specialists in the field of nanosafety in the environment are needed. Additionally, activities to ensure the nanosafety must be integrated with nanotechnology progress. The most significant limitations are difficulties of ENMs separation from their natural counterparts. Solving of these technical problems for the proper risk assessment of nanomaterial and them characterization and monitoring in the environment are required. At the moment practical abilities of analysis and reliable quantification of nanomaterials in environmental samples are far away from robust, applicable and reproducible methods allowing their reliable monitoring.
